After the collapse of the Soviet Union in 1991, Ukraine emerged as an independent country and followed its own system of economic and political transition. Since the beginning of the 1990s Ukraine has been struggling to transform its economy from a central planning system into an open market economy. The change in political leadership and the declarations for deeper economic reforms as well as the recent signing of a free trade agreement with the EU, creates new opportunities and prospects for economic recovery and the improved performance of Ukrainian enterprises. However, up until now there has been relatively little empirical evidence on the performance of Ukrainian enterprises, especially in the regional context. Therefore, we aim to fill at least a part of the existing gap in the literature by contributing to a better understanding of total factor productivity (TFP) determinants in an economy that is completing the transition from a centrally planned system to an open market one.
After the collapse of the Soviet Union in 1991, Ukraine emerged as an independent country and followed its own system of economic and political transition. Since the beginning of the 1990s Ukraine has been struggling to transform its economy from a central planning system into an open market economy. The change in political leadership and the declarations for deeper economic reforms as well as the recent signing of a free trade agreement with the EU, creates new opportunities and prospects for economic recovery and the improved performance of Ukrainian enterprises. However, up until now there has been relatively little empirical evidence on the performance of Ukrainian enterprises, especially in the regional context. Therefore, we aim to fill at least a part of the existing gap in the literature by contributing to a better understanding of total factor productivity (TFP) determinants in an economy that is completing the transition from a centrally planned system to an open market one.
The main goal of this paper is to empirically study the nexus between TFP, capital intensity, firm size, the level of competition in the industry, ownership status, and firm internationalization (exports and imports) of Ukrainian firms located in various macroregions, having controlled for industry-specific effects. Our study is based on Ukrainian firm-level data for the year 2013. This has allowed us to evaluate whether the determinants of productivity in manufacturing sectors are different across various regions of Ukraine.
This paper relates to the rapidly growing and recent strand in empirical literature that focuses on firm-level TFP determinants. The majority of this literature is devoted to the analysis of firmlevel determinants of TFP at the country level.
1 There have been several studies on the performance of enterprises in Ukraine, for example, Pivovarsky (2003) analysed the impact of ownership concentration on firm performance, while Brown et al. (2006) studied the effect of privatization on total factor productivity. More recently, Earle et al. (2014) demonstrated that political favouritism combined with weak institutions had a substantial redistributional impact on productivity. Most recently, Kim et al. (2015) demonstrated that overall improvements in firm productivity within Ukraine's manufacturing sector were found to vary substantially by industry, trade status and firm turnover; while Shepotylo and Vakhitov (2015) identified the effect of service liberalization on the TFP of manufacturing firms. However, so far no attempts have been made to study, empirically, the relationship between productivity and firm characteristics of Ukrainian enterprises in particular regions.
In contrast to other studies, which are often based on simple labour productivity measures, this paper uses TFP as a measure of overall productivity, calculated using the LevinsohnPetrin (2003) method. In particular we have studied the role of firm characteristics such as internationalization (measured by foreign capital participation), exports and imported inputs, firm size, private ownership, and the level of market concentration within the industry. We were also able to control for industry effects. The structure of this paper is as follows. In the following section we present the empirical methodology and discuss the properties of the dataset. We then present our empirical results. In the final section we summarize, and conclude with directions for future studies.
Introduction
in the industry as well as firm internationalization (exports and imports).
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To empirically investigate the relationship between firm productivity (measured by its TFP) and its determinants, we estimate the following regression in a log-linear form:
lnTFP ijr = a 0 + a 1 ln size ijr + a 2 ln KLration ijr + a 3 import ijr +
(1) + a 4 export ijr + a 5 private ijr + a 6 foreign ijr + a 7 ln HHI j + n j + u r + e ijr where TFP ijr is the productivity level of firm i in industry j in region r, size ijr is the firm size measured in terms of full-time employees, KLratio ijr is the stock of fixed assets per full time employee, imports ijr is a dummy variable indicating whether the firm is importing or not, export ijr is a dummy variable indicating whether the firm is exporting or not, private ijr is a dummy variable indicating whether the firm is privately owned or not, foreign ijr is a dummy variable indicating whether the firm has foreign ownership or not, HHI j is the Herfindahl-Hirschman index calculated for the NACE 2-digit industry, v j is a dummy variable measuring the industry-specific fixed effect, u r is a dummy variable measuring the region-specific fixed effect, ε ijr is the error term that is assumed to be independent of explanatory variables, and αs are parameters to be estimated by the ordinary least squares method.
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The data for the empirical study comes from several statistical sources and is for the year 2013. The choice of year for the analysis was determined by the availability of firm-level trade data (export and import). 4 The main source of data is from Derzhkomstat (2015) , the State Committee of Statistics of Ukraine, which collects data on all Ukrainian firms. Statistical information can be obtained for the purpose of scientific research. This data reflects the balance and income statement indicators related to fixed assets, total revenues, total labour costs, cost of materials, among others. Data on employment (total number of full-time workers) was obtained from employment authorities. Data on export and import operations comes from the External Economic Activity Database of the State Committee of Statistics of Ukraine. Data on domestic and foreign ownership also comes from the State Committee of Statistics of Ukraine.
The data is classified according to the KVED-2010 statistics classification, which became active on January 1 st , 2012.
5 KVED is Ukraine's national classification, developed by the State Committee for Technical Regulation and Consumer Policy in order to collect information on economic activity. In 2013, according to the new KVED-2010 system, three agricultural industries, five mining industries, twenty-five manufacturing industries, and fiftysix services industries were identified. In this paper we focused our attention on the manufacturing industries only.
uneven, our analysis focused on five macro-regions: northern, southern, central, eastern and western. The northern region includes regions with the capitals Zhytomyr, Kyiv, Sumy, and Chernihiv; the southern region, Crimea, Mykolaiv, Odesa, and Kherson; the western region, Lutsk, Uhzgorod, Ivano-Frankivsk, Lviv, Rivne, Ternopil, Khmelnytskyi, and Chernivtsi; the central region, Vinnytsia, Kirovograd, Cherkasy, and Poltava, and the eastern region, Dnipro (former Dnipropetrovsk), Donetsk, Zaporizhia, Luhansk, and Kharkiv.
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The major cities and industrial hubs are Kyiv, Dnipro, Lviv, Kharkiv and Odesa. Kyiv is the capital, and financial and service centre of the country, and is where the headquarters of national companies and international business representatives are located. Kharkiv is the regional centre for machine-building industries, while Dnipro is the regional hub for resource extraction and metallurgy industries. The Odesa region is the gateway to the sea for transportation and logistics business, while the Lviv region is the region of middle and small scale business, which benefit from proximity to the European Union.
The definitions of the variables used in our empirical study and a summary of their statistics, are reported in Table 1 . 8 The level of firm productivity was measured by the TFP, calculated on the basis of the Levinsohn-Petrin (2003) methodology in statistical package STATA. The following variables were used to calculate the input shares at the 2-digit sector level: total revenue (UAH), fixed assets at the end of period (UAH), the number of employees (the number of people), the cost of materials (materials, fuel, electricity, in UAH). The degree of competition within the sector was measured using the Herfindahl-Hirschman Index (HHI). This is a commonly used measure of market concentration in the empirical industrial organization literature. It is calculated for each of the available KVED industries so that 2 1 ( *100) sec
where N is the number of enterprises in industry j, TR is the total revenue of the enterprise i, secTR is the sum of the total revenues of all enterprises in industry j. A higher value of HHI indicates a greater level of industry concentration.
Results of the Estimation
In this section we present the results of the estimation. We regressed the TFP variable on a set of firm characteristics, such as, internationalization measured by foreign capital participation, exports and imported inputs, firm size, private ownership, and the level of market concentration in the industry. Our results of the estimation are reported in Table 2 . First, we discuss the benchmark results for the manufacturing sector obtained for the whole country, and then separate the results for each macro-region, first having controlled for industry specific effects. In column (1) of Table 2 . we present the baseline results for all macro-regions. It turns out that only some of our explanatory variables are statistically significant. In particular, the estimated coefficient for the firm size variable is statistically significant at the 5% level and displays an unexpected negative sign. This surprising result may be due to the fact that big, formerly state-owned firms did not go through a process of effective restructuring and remained inefficient.
The estimated coefficient for the capital to labour ratio variable displays an expected positive sign, but it is not Note: The absolute value of t statistics is in parentheses , * significant at 5%; ** significant at 1% Source: Own calculations of the authors statistically significant. The estimated coefficients for the variables measuring internationalization of firms, including exports and imports, display positive signs and are statistically significant although at different levels of statistical significance, being at 10% and 5% levels, respectively. This confirms the importance of international trade for firm productivity. The variable describing foreign ownership is not statistically significant at all, which may reflect a relatively low level of inward foreign direct investment in Ukraine. The estimated parameter for the private ownership variable is also not statistically significant, which does not support the view that privately-owned firms are more efficient. Finally, we find that market structure is important in determining the TFP. In particular, we find that firm productivity increases with a higher value of the HHI. This means that higher concentrations within the industry may increase firm productivity.
In the remaining columns of Table 2 . is shown the separate estimation results for the specific macro-regions in Ukraine. We find that in all the regions the firm size, import and HHI are statistically significant although at different levels of significance. The importance of exports for the productivity of Ukrainian firms is quite limited. Only in the case of three of the regions; southern, western and central, do exports matter, while they are not statistically significant in the cases of the northern and eastern regions. Foreign ownership is not significant in any of the regions, while private ownership is statistically significant at 10% in the western and central regions only, but it displays an unexpected negative sign. Finally, the estimated parameter for the capital/ labour ratio is statistically significant at 5% in one region only, the northern region, and displays an expected positive sign.
Conclusions
In this paper have we investigated the determinants of the productivity of Ukrainian firms across the macro-regions. The study was based on firm-level data for the manufacturing sector and was for the year 2013. The overall results (pooled data) for all regions showed that the majority of standard explanatory variables related to firm productivity were statistically significant. In particular, the capital labour ratio, export, import and HHI were statistically significant and revealed the expected signs. On the other hand, the variables reflecting ownership of firms were not statistically significant.
At the same time, the estimations of determinants for firm productivity for particular macro-regions reveal some degree of heterogeneity across Ukraine. In the case of all the regions, the firm size, import and HHI were statistically significant. The estimated coefficient for the export variable was statistically significant in the majority of regions, while foreign ownership was not significant at all. This probably means that the opening up of Ukrainian regions and the inflow of foreign direct investments is still very limited. The largest number of statistically significant explanatory variables, which were in line with expectations (five), were observable in the central and western regions, while the lowest (three) were in the Eastern region.
In future studies it would be desirable to investigate the effects of the implementation of the preferential agreement with the EU, which should increase the role of firm internationalization. Moreover, it is well documented that TFP measures may exhibit spatial associations at the regional level, which may be due to spatial heterogeneity or to the existence of spatial spill-overs.
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This aspect should be investigated with respect to Ukrainian regions in future studies. Therefore, the baseline model used in this study should be augmented to account for spatial associations for a simple and flexible estimation strategy that would allow for the accounting of spatial spill-overs or spatial dependence using ,for example, the SLX model recently advocated by Vega and Elhorst (2015) .
10 See, for example, Dettori et al. (2012) and Marrocu and Paci (2012) . 
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